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Introduction
Admission to the hospital is a near certainty during the lifetime of vulnerable elders. A hospital stay can be associated with serious declines in health and function and utilization of significant health care resources. This paper aims to describe quality of care indicators for vulnerable elders who are hospitalized. While many of the ACOVE conditions, such as congestive heart failure, pressure ulcers, and ischemic heart disease, contain indicators for the quality of hospital care associated with that condition, this paper focuses on general or intercondition indicators of hospital quality of care.
Methods
The methods for developing these quality indicators, including literature review and expert panel consideration, are detailed in a preceding paper.
(1) For hospitalization, the structured literature review identified 8,933 titles, from which abstracts and articles were identified that were relevant to this report. Based on the literature and the authors' expertise, 23 potential quality indicators were proposed.
Results
Of the 23 proposed indicators, 9 were judged valid by the expert panel process (see Quality   Indicator table) , two were merged into other indicators, and 12 were not accepted. The literature summaries that support each of the indicators judged to be valid by the expert panel process are described below.
Quality indicator #1:
Evaluation of the Vulnerable Elder at Hospital Admission IF a vulnerable elder is admitted to the hospital for any acute or chronic illness or any surgical procedure, THEN the evaluation should include within 24 hours: (1) diagnoses, (2) prehospital and current medications, and (3) cognitive status, BECAUSE poor function in these domains predicts functional decline and poor post-hospital outcomes, which may be amenable to intervention.
Supporting evidence:
Cognitive dysfunction and specific conditions and medications are associated with poor hospital outcomes, as indicated by increased morbidity, mortality, length of stay, discharge to assisted care rather than independent living, and cost. However, evidence that interventions, based on evaluation of these domains, can improve outcomes is either limited, non-existent, or confounded by multiple interventions. Some of the medical record documentation required by this indicator may also be useful in adjusting case mix to evaluate quality of care.
Most geriatric consultation,(2) geriatric special care unit studies (3, 4, 5, 6) or hospital-wide geriatrics interventions (7) use a form of comprehensive evaluation and direct interventions on the dysfunction discovered. Thus, the multi-dimensional assessment may allow "targeting" of interventions to those most likely to benefit. The reasons that each of the elements is necessary are discussed below:
Diagnoses: The identification of past and current diagnoses is fundamental to medical treatment. Vulnerable elders often have several comorbidities that may affect the approach to hospital care. demonstrate that a baseline mental status examination will improve the subsequent diagnosis and treatment of delirium. However, several reviews of delirium, as well as the relevant Agency for Health Care Policy and Research (AHCPR) guideline,(13) recommend a baseline cognitive status examination, based on the high incidence of delirium after medical or surgical admission to the hospital as well as the fact that the most important and difficult differential diagnosis of delirium is dementia. One prerequisite for a diagnosis of delirium is convincing evidence that a change has occurred from the baseline mental status. Since dementia is so common among vulnerable elders (both in the hospital and in nursing homes), the baseline assessment of cognitive status is essential. Finally, dementia is the most important predisposing risk factor for delirium, even exceeding "age greater than 80" in predictive power, so compromised cognition is a serious warning sign of susceptibility to delirium during the hospitalization. This comprehensive discharge planning protocol included an initial in-hospital visit with assessment of the patient and caregiver within 24 hours of admission, interim in-hospital visits, a post-discharge visit and telephone availability for 2 weeks following discharge. For 12 weeks following discharge for cardiac diagnoses (congestive heart failure, angina, myocardial infarction, coronary artery bypass grafting or cardiac valve replacement), the readmission rate was 22% in the intervention group and 33% in the control group (95% CI for the difference -26% to 4%). Hospital days and total costs were also reduced in the intervention group for the first six weeks after discharge but not between six to twelve weeks.
Quality Indicator #3:
Endocarditis Prevention IF a vulnerable elder has valvular or congenital heart disease, intracardiac valvular prosthesis, hypertrophic cardiomyopathy, mitral valve prolapse with regurgitation, or previous episode of endocarditis and a high risk procedure is planned, THEN endocarditis prophylaxis should be given, BECAUSE prophylaxis helps prevent endocarditis.
Supporting evidence:
There are no randomized controlled human trials of patients with underlying structural heart disease that assess the value of antibiotic prophylaxis in the prevention of infectious endocarditis following bacteremia-inducing procedures. It is unlikely that any such studies will ever be performed, as strong evidence from observational studies in humans regarding antibiotic use and procedure-induced bacteremia combined with experimental evidence from randomized studies of animal models of infective endocarditis have led the American Heart Association (AHA) and others to establish guidelines for antibiotic prophylaxis of endocarditis. (16) This indicator is satisfied if the AHA guidelines are followed.
A population-based case control study of 273 cases of community-acquired endocarditis reported that the incidence among non-I.V. drug users was 5.14 community residents per 100,000 person-years. The strongest risk factors for endocarditis following a high risk procedure were mitral valve prolapse, congenital heart disease, cardiac valve surgery, rheumatic fever and heart murmur (odds ratio of 16.7, 95% CI 7.4-37.4). Interestingly, only 38% of the patients were previously aware of their cardiac abnormalities. (17) One case-control study has assessed the efficacy of antibiotic prophylaxis at preventing endocarditis after dental procedures. Eight cases of patients with previously known moderate or high-risk structural heart lesions whose first-time native-valve infective endocarditis occurred within 12 weeks of a dental procedure were compared with 24 controls matched with similar echocardiographically-proven lesions, dental procedures and age. The study reported a 91%
protective efficacy of antibiotic prophylaxis (odds ratio=0.09, upper 95% CI 0.93). (18) Conformity with the American Heart Association guidelines has been reported to be poor. In one study at a university hospital, between 1987-1990 just 22% of 131 eligible cases received prophylaxis in accordance with the guidelines (19) . In 20% of the cases where prophylaxis was indicated none was given.
Quality indicator #4:
Deep Vein Thrombosis and Pulmonary Embolus Prevention IF a hospitalized vulnerable elder is at very high risk for venous thrombosis, THEN the patient should have venous thromboembolism prophylaxis, BECAUSE very high risk patients have a 4 to 10% chance of clinical pulmonary embolus and a 1 to 5% chance of fatal pulmonary embolus, and prophylaxis is effective at reducing this risk. The latter meta-analysis also reported that use of sucralfate may be associated with fewer cases of pneumonia and with lower mortality than use of H 2 -blockers, but this was not supported by two subsequent randomized clinical trials comparing the two. One of these trials reported no difference between sucralfate and cimetidine (31), while the other reported ranitidine to be more effective than sucralfate (odds ratio 0.44, 95% CI 0.21-0.92) and that ranitidine was not associated with increased ventilator-associated pneumonia or mortality. (32) Little evaluation of the efficacy of PPIs for this indication has been carried out. Moreover, the proportion of subjects who were "vulnerable elders" in the above studies and meta analyses could not be determined. An ejection fraction of <50% by radionuclide ventriculography, ventricular wall motion abnormalities, history of cigarette smoking and diabetes significantly diminish overall survival after revascularization of the extremity. (34) Stress-based cardiac tests have a high negative predictive value (near 100%) but a low positive predictive value (13-36%) for cardiac complications (including death) following AAA repair or peripheral revascularization (see Table 1 ). Dipyridamole-scintigraphy has also been tested for its ability to predict outcome of peripheral revascularization. In 54 patients with a history of chest pain, prior myocardial infarction or abnormal rest ECG, evaluated prior to AAA repair or peripheral revascularization, scintigraphy showed thallium redistribution abnormalities in 41%. (37) This diagnostic evaluation can be performed by a physician or his/her designee.
Fever of 38.5°C (101.3°F) or higher has a higher sensitivity (74%) than other clinical signs, identified risk factors or biologic signs for prediction of bacteremia (42) . Unfortunately, the specificity of fever is low (27%), and additional data are needed for diagnosis and treatment. In a prospective study, statistically significant risk factors for bacteremia included shock (risk ratio=7.1), bladder catheter removal (risk ratio=5.9), rigors (shaking chills) (risk ratio=4.7), total polymorphonuclear leukocyte band count greater than or equal to 1500/mm 3 (risk ratio=4.2), lymphocyte count less than or equal to 1000/mm3 (risk ratio=3.74), and fever over 38.5°C
(101.3°F) (risk ratio=2.5, risk ratio=7.5 if bacteremia is community acquired). The presence of two or more of these six risk factors has a positive predictive value of 83% for bacteremia.
Bacteremic urinary tract infections may present clinically with confusion (30%), cough (27%), dyspnea (27%) or new urinary symptoms (20%). (43) The nonspecific nature of these symptoms indicates that evaluation of the urine should be included in all evaluations of fever.
While the threshold for "fever" was set at 38.5°C (101.3°F) for this quality indicator, it is important to realize that older adults frequently have lower basal body temperatures and blunted fever responses compared to younger adults. (44, 45) It has been advocated that in elders, the definition of "fever" be a rise of 1 degree celsius above basal temperature or a threshold of 37.8
°C (100.0°F). It should also be noted that some elders with systemic infections manifest hypothermia.
Quality indicator #9:
Delirium Evaluation IF a hospitalized vulnerable elder has a definite or suspected diagnosis of delirium, THEN an evaluation for potentially precipitating factors must be undertaken and identified causes treated, BECAUSE delirium is associated with a poor short-term and long-term prognosis, and eliminating the precipitating cause(s) is an essential part of the treatment. Table 3 . Since delirium is often merely the presenting clinical picture of a serious illness, treating the underlying cause (e.g. pneumonia, CHF, diabetes, dehydration) is mandatory on its own merits. Thus, the question of whether the treatment helps the delirium is moot, although a strong consensus exists that the most important step in the treatment of delirium is indeed the successful treatment of one or more precipitating causes. (53, 54, 66, 67, 68) . Since these indicators were developed, a multicomponent intervention to address important risk factors for delirium was found to reduce the incidence of delirium 34% (odds ratio 0.6, CI 0.39-
0.92).(47)

Discussion
This project investigated the relationship between processes and outcomes of care and aimed to develop explicit criteria to evaluate the quality of care of elderly individuals during hospitalization. Eight indicators were judged sufficiently valid for use as measures of the quality of hospital care for the vulnerable elderly. These indicators can potentially serve as a basis to compare the care provided by different health care delivery systems and for comparing change in care over time. 
